
2010

Bioenergy: Combined Heat and Power
Opportunities and Challenges

Jim Lane 
Editor & Publisher, Biofuels Digest

US Department of Agriculture 2010 Outlook Forum

Friday, February 19, 2010



February 2010 - USDA Ag Outlook

Bioenergy: Combined Heat and Power

Jim Lane 
Editor & Publisher, Biofuels Digest

• Generate power through a steam turbine system
• Heat is captured and piped for additional distribution.
• 30 percent more efficient than “power alone” systems.
• Efficiencies as high as 80% of theorectical BTUs in biomass.
• Biomass only or co-fired with coal.
• Popular in Europe,  less so in US.
• Heat is used for industrial, commercial or residential. In US, generally commercial.
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Bioenergy: CHP by the numbers
• 56 gigawatts (GW) of US CHP capacity, up from 10 GW in 1980. 
• Widely used in heavy industry - pulp/paper, oil industries. 
• 7% of US power capacity, 9% of production
• Average combustion efficiency is 68%, max is 90%
• Reduce NOx emissions by 90 percent compared to fossil fuel
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Bioenergy: Process Integration
In Denmark, more than 
40% of electricity is 
obtained from CHP 
systems, providing 
“District Heat” for 
residents as well as CHP 
for industry.
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Bioenergy: Is CHP for you?

• Competitive with central heating plants/grid power 
for industrial use
• Can be competitive at $0.10 per KWh
• Good option for heavy industry within a corporate 
green standard.
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Bioenergy: CHP and EPA
• EPA Combined Heat and Power (CHP) Partnership 
offers information, feasibility guides, regulation 
information.

• Partnership includes federal, state, and local 
government agencies and private organizations such 
as energy users, energy service companies, CHP 
project developers and consultants, and equipment 
manufacturers.

http://www.epa.gov/chp/l
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http://www.epa.gov/chp/project-development/qualifier_form.html
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Bioenergy: Biomass Crop Assistance Program

• Up to $40 per ton payments for crops used in 
renewable energy production.
• Controversy over diversion of crops from food, bio-
based materials production.
• Uncertainty over use of BCAP to support export to 
Europe of biomass for power gen
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Bioenergy: CHP and funding
Adv. Power System Tech Program - Sec 1224

Advanced Energy Manufacturing Credit
AK Power Project Loan FundAK Renewable Energy Grant Recommendation Program

AK Sustainable Natural Alternative Power Program

AL Agriculture Energy Efficiency Program
AL Local Government Energy Loan Program
AZ Energy Equipment Property Tax Exemption

CA Loans for Energy Efficiency Projects
CA Supplemental Energy Payments (SEPs)
Central Eastern PA Loan Program (PP&L Territory)

CHP Investment Tax Credit/Grant
CT Custom Commercial Energy Efficiency Program

CT Low Interest Loans for Customer-side DG

CT Low Interest Loans for Customer-side DG

CT New Energy Technology Grant Program
CT Onsite Renewable Distributed Generation Program

CT Property Tax ExemptionCT Renewable Energy Property Tax Exemption

DOE Climate Change Technology Program (CCTP)

Energy Efficiency/Renewable Energy Loan Guarantees

Energy Efficient Commercial Bldgs. Tax Deduction

FL Renewable Energy Production Tax Credit
Flextech - PON 1746Honolulu - Real Property Tax Exemption for Alternative Energy Improvements

 ID Low Interest Energy LoansLoan
ID

ID Renewable Energy Project Bond Program
Grant, Rebate
ID

IL Biogas and Biomass to Energy Grant Program

Grant
IL

IL CAIR EE and Renewable Energy Set-Aside

Environmental RegulationsIL

IL Interconnection StandardsInterconnectionIL

IL Output-Based RegulationsEnvironmental RegulationsIL

IL Renewable Energy Project Financing
Grant
IL

IN CAIR EE and RE Set-AsideEnvironmental RegulationsIN

IN Interconnection StandardsInterconnectionIN

IN Output-Based RegulationsEnvironmental RegulationsIN

Inventions and Innovation Program (I&I)
Grant
National
Investment Tax Credit/Grant for Microturbines and Fuel Cells

Tax
National
Kennebunkport standby rateUtility Rates

ME

KS Interconnection StandardsInterconnectionKS

MA CAIR EE and RE Set-AsideEnvironmental RegulationsMA

MA Interconnection StandardsInterconnectionMA

MA Net Metering StandardsNet Metering
MA

MA Output-Based RegulationsEnvironmental RegulationsMA

MA Renewable Portfolio Standard
Environmental RegulationsMA

MA Sustainable Energy Development Initiative

Loan
MA

MD Clean Energy Production Tax Credit
Tax
MD

MD Interconnection StandardsInterconnectionMD

MD Net Metering StandardsNet Metering
MD

ME Community Based Renewable Energy Production Incentive (Pilot Program)

ME Interconnection StandardsME Net Metering StandardsME Output-Based RegulationsME Renewables Portfolio Standard
Metropolitan Edison Company SEF Grants
MI Alternative Energy Property Tax Exemption

MI Business Activity Tax CreditMI CAIR EE and RE Set-AsideMI Interconnection StandardsMI Low Income and Energy Efficiency Fund (LIEEF)

MI Refundable Payroll CreditMI Renewable Energy StandardMN Interconnection StandardsMN Net Metering StandardsMO CAIR EE and RE Set-AsideMS Energy Investment ProgramMT Alt. Energy Investment Corporate Tax Credit

MT Alt. Energy Investment Corporate Tax Credit

MT PT Abatement for Prod. & Manufct. Facilities

NC Energy Improvement Loan Program
NC Green Business FundNC Interconnection StandardsNC Net MeteringNC Renewable and Energy Efficiency Portfolio Std.

NC Renewable Energy Tax Credit
ND Net Metering StandardsND Renewable Portfolio Standard

NE Public Power District Net Metering Standards

NE Renewable Energy Tax Credit
NH Interconnection StandardsNH Output-Based RegulationNH Renewable Energy and Energy Efficiency Loans

NJ CAIR EE and RE Set-AsideNJ CHP Grants
NJ Clean Energy Solutions Capital Investment Loan/Grant Program

NJ Cogeneration Tax ExemptionNJ Interconnection Standards
NJ Output-Based RegulationsEnvironmental RegulationsNJ

NJ Property Tax Exemption for Ren. Energy Systems

Tax
NJ

NM Energy Efficiency & Renewable Energy Bond Program

Loan
NM

NM Industrial Revenue Bond (IRB) Financing

Loan, Tax
NM

NM Interconnection StandardsInterconnectionNM

NM Net Metering StandardsNet Metering
NM

NSTAR Gas - Commercial Energy Efficiency Programs

Rebate
MA

NV Energy Portfolio StandardEnvironmental RegulationsNV

NV Interconnection StandardsInterconnectionNV

NV Large Standby Service Rider
Utility Rates
NV

NY CAIR EE and RE Set-AsideEnvironmental RegulationsNY

NY Clean Energy Business Growth and Development - PON 1260

 

NY

NY Energy $mart New Construction Program - PON 1501

Grant
NY

NY Energy Conservation Study PON 0004
Grant
NY

NY Existing Facilities Program - PON 1219
Grant, Rebate
NY

NY Interconnection StandardsInterconnectionNY

NY Natural Gas RatesUtility Rates
NY

NY Output-Based RegulationsEnvironmental RegulationsNY

NY Renew., Clean Energy, & Energy Eff. Incentive

Grant
NY

NY Solar, Wind, & Biomass Energy Systems Exemption

Tax
NY

OH Advanced Energy ProgramLoan
OH

OH CAIR EE and RE Set-AsideEnvironmental RegulationsOH

OH Conversion Facilities Tax Exemption
Tax
OH

OH Distributed Energy Resource Program
Grant
OH

OH Interconnection StandardsInterconnectionOH

OH Manufacturing Facilities' EE (NOFA 07-04)

Grant
OH

OH Net Metering StandardsNet Metering
OH

OH Renewable Portfolio Standard
Environmental RegulationsOH

OK Net Metering StandardsNet Metering
OK

OR Business Energy Tax CreditTax
OR

OR Community Renewable Energy Feasibility Fund Program

Grant
OR

OR Interconnection StandardsInterconnectionOR

OR Output-Based RegulationsEnvironmental RegulationsOR

OR Small Scale Energy Loan Program (SELP)

Loan
OR

PA Alternative Energy Portfolio Standard
Environmental RegulationsPA

PA Alternative Energy Production Tax Credit
Tax
PA

PA Interconnection StandardsInterconnectionPA

PA Net Metering StandardsNet Metering
PA

PA Small Business Advantage Grant Program
Grant
PA

PA Small Business Loan Program (Pollution Prevention Assistance Account (PPAA))

Loan
PA

Penelec SEF of the CF for the Alleghenies Grt. Pg. (FirstEnergy Territory)

Grant, Loan
PA

PEPCO Standby RateUtility Rates
DC

Portland General Electric Standby Rate
Utility Rates
OR

Public Service Elec & Gas Co Standby Rate
Utility Rates
NJ

Qualified Energy Conservation Bonds (QECBs)

Tax
National
Renewable Electricity Prod. Incentive, Sec-202

Rebate
National
RI Net Metering StandardsNet Metering

RI

Rural Energy for America Program (REAP)
Grant, Loan
National
SC Biomass Energy Production Incentive
Rebate
SC

SC Biomass Energy Tax CreditTax
SC

SC ConserFund Loan ProgramLoan
SC

SC Interconnection StandardsInterconnectionSC

SC Landfill Methane Tax CreditTax
SC

SC Net MeteringNet Metering
SC

SD Interconnection StandardsInterconnectionSD

SD Local Property Tax Exemption
Tax
SD

SD Renewable and Recycled Energy Objective

Environmental RegulationsSD

State Energy ProgramGrant
National
The Climate Trust - Offset Request for Proposals

Grant
National
TN Small Business Energy Loan Program
Loan
TN

TX Interconnection StandardsInterconnectionTX

TX Output-Based RegulationsEnvironmental RegulationsTX

UI Energy Opportunities Program
Rebate
National
UT Net Metering StandardsNet Metering

UT

UT Renewable Energy Development Incentive

Grant
UT

UT Renewables Portfolio GoalEnvironmental RegulationsUT

VA CAIR EE and RE Set-AsideEnvironmental RegulationsVA

VA Net Metering StandardsNet Metering
VA

VT Business Energy Conservation Loan Program

Loan
VT

VT Grants, Clean Energy Development Fund (CEDF)

Grant
VT

VT Interconnection StandardsVT Loans, Clean Energy Development Fund (CEDF)

VT Net Metering StandardsVT Property Tax ExemptionVT Sales Tax ExemptionWA Interconnection Standardsconnection
WA Net Metering StandardsWA Output-Based RegulationsWA Renewable Energy Production Credit

WA Renewable Portfolio Standard
WA Sustainable Natural Alt. Power (SNAP) Program

WI CAIR EE and RE Set-AsideWI Clean Energy Business Loan Program
WI Interconnection StandardsWI Net Metering StandardsWI Output-Based RegulationsWV Alternative Energy Standard

There are a large number of state and federal loan, 
grant, net metering, interconnection, and rebate options
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February 2010 - USDA Ag Outlook

Bioenergy: Renewable Energy Policy

• 33 states have renewable portfolio 
standards.
• Implementation is now through 2030
• RPS targets are 10-40 percent
• Utilities now commencing active, 
advanced planning
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February 2010 - USDA Ag Outlook

Bioenergy: Biomass Resources

• 1 billion tons of sustainable biomass annually in US (Sandia study)
• Wood waste generally used in biomass power production, to date. 
• Strategies follow the biomass dispersal.
• Preferred radius is 50 miles or less from plant.
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Bioenergy: Competitive forces

• 70 percent of US woodchips are exported to Europe 
for power gen purposes. 
• European buyers pay higher rates generally than are 
feasible for US power gen.
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Bioenergy: CHP policy/tech barriers
• Lack of interconnection standards for 

interconnection of DG technologies - leading to 
heavy “proof” and “backup” barriers imposed by 
utlities

• Depreciation schedules slower than needed/
rational

• Emissions avoidance regulations/credits typically 
do not recognize higher efficiencies of CHP 
systems
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Bioenergy: CHP and finance
• Project finance is difficult for CHP projects
• Issues are: unstable policy environment, some 
technology risk, and uncertainty of feedstock costs.
• Project finance environment is generally difficult 
since global financial crisi of 2008, but improving 
slowly.
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Bioenergy: CHP Conclusions
• Market generally favors export of biomass to 
Europe over domestic development of biomass 
power systems - timelines for payback on power 
gen are longer than stable policy cycles, 
profitability lower for power vs liquid fuels.
• CHP offers opportunities for project development 
where government assumes finance role - 
especially in industrial symbiosis or co-located 
schemes.
• CHP is generally most effective with heavy 
industry co-location. Residential and commercial 
heating options less developed in US.
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Bioenergy: Combined Heat and Power
Opportunities and Challenges

Jim Lane
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